Hyaluronic acid coated poly(butyl cyanoacrylate) nanoparticles as anticancer drug carriers.
The hyaluronic acid (HA) coated poly(butyl cyanoacrylate) (PBCA) nanoparticles were synthesized through radical polymerization of butyl cyanoarylate (BCA) initiated by cerium ions in the presence of HA. The chemical coupling between HA and PBCA was demonstrated by FTIR, (1)H NMR and X-ray diffraction. The sizes of the nanoparticles with different HA/BCA ratios were 291-325 nm at cerium concentration of 0.8 mmol/L and HA molecular weight of 18,000 Da. Paclitaxel (PTX), a model anticancer drug, was encapsulated in negatively charged nanoparticles with a maximal encapsulation efficiency of 90%. In vitro release demonstrated that HA modification could effectively reduce the initial burst release in the first 10h and provide a sustained release in the subsequent 188 h. As evidenced by the hemolysis assay and MTT assay, HA coating could significantly reduce the cytotoxicity. Cellular uptake indicated that uptake of HA-PBCA nanoparticles by Sarcoma-180 (S-180) cells was 9.5-fold higher than that of PBCA nanoparticles. PTX-loaded HA-PBCA nanoparticles were more potent in tumor growth suppression than PTX-loaded PBCA nanoparticles or PTX injection following intravenous administration to S-180 tumor bearing mice. Therefore, the HA-PBCA nanoparticles could be an effective and safe vehicle for systemic administration of hydrophobic anticancer drugs.